Objective: To carry out a preliminary assessment of the use of a psychiatric screening tool in an urban homeless population, and to estimate the potential prevalence of undiagnosed and (or) unmanaged mental illness in this population.
social ramifications of mental illness in the homeless are also manifold, as evidenced by a recent study 12 of homeless shelter residents in Calgary, which found that mental illness was a major barrier to independence, social support, and employment for many of the interviewees.
Although access to health care has been shown to protect against the negative health effects of homelessness and poverty, [13] [14] [15] [16] [17] in reality most homeless people have H omelessness has become a crisis in the large urban areas of Canada, owing to increasingly limited availability of affordable housing. 1 Calgary is estimated to have the fastest growing rate of homelessness in Canada, 2 with a total of 4060 absolute homeless people in 2008. 3 Worldwide, the homeless suffer far more from psychiatric illnesses than the general population, a disturbing fact that has been reiterated in the literature for over a decade. [4] [5] [6] [7] [8] [9] [10] [11] The
• The high screen-positive rate provides support for better mental health services for the homeless, but use of these scales for traditional screening would be problematic.
• Unmet needs appear to be the norm, rather than the exception, in this population.
Limitations
• The use of screening tools without a gold standard to estimate prevalence did not allow estimation of sensitivity, specificity, or predictive value.
• Our study setting excluded overtly intoxicated participants, likely resulting in an underestimation of the prevalence of several psychiatric disorders.
suboptimal access to primary care, 18, 19 with use of health services being in the form of emergency department visits, hospitalizations, or brief contacts with health buses. [20] [21] [22] In particular, access to mental health and SUD treatment remains problematic. 23 In this regard, we conducted a study at the DI with the following 2 objectives: to implement and assess the use of a psychiatric assessment tool to screen for psychiatric disorders most commonly found in the homeless, and to collect preliminary data on the prevalence of untreated or unmanaged mental illness in the homeless population of Calgary, based on results from the screening tool and a demographic questionnaire.
Methods

Study Location
The DI is North America's largest homeless shelter. 24 Having been in operation since 1961, the centre now shelters 1100 people each night and provides meals for close to 3500 people daily. 25 It is also only 1 of 3 in Calgary that frequently provide medical services to homeless people. 25 The shelter's clients share a similar health profile with their counterparts across the country, in terms of both health status and access to health services. For instance, in a recent study 25 conducted at the shelter involving 151 clients, 55% of intox shelter clients (under the influence of drugs or alcohol), close to 37% of the emergency shelter clients (people who are sober and using the beds on a firstcome, first-serve basis), and 23% of transitional shelter clients (using the centre as semipermanent housing on the move to independent living) described their current health as being poor or very poor, while 71% of the respondents did not have a family doctor.
Study Questionnaires
The selection of a valid psychiatric screening tool is an important part of our study. The most common psychiatric disorders in people who are homeless in Canada are thought to be SUDs, anxiety and affective disorders, as well as psychotic disorders (including schizophrenia) to a smaller extent. 8, 26, 27 In this regard, 6 brief questionnaires seemed particularly appropriate for our study, and are outlined as follows.
SUDs may be separated into alcohol and drug use disorders. The AUDIT is a validated short questionnaire that functions as a screening instrument for hazardous and harmful alcohol consumption. [28] [29] [30] [31] [32] [33] The DAST-20 is a questionnaire providing a quantitative index of the degree of problems related to psychoactive drug use in the past 12 months. 34, 35 The K10 is a 10-item questionnaire that assesses a person's emotional disturbance and anxiety within the past 4 weeks. 36, 37 Research has revealed a strong correlation between high scores on the K10 and a current diagnosis of mood or anxiety disorder in the general population. The association of high distress and these disorders in the homeless population has not been assessed. We elected to go 3 points below the typical 20-point cut-off to 17 points, where the sensitivity is 81% and the specificity is 83%. 38, 39 Given the social repercussions of the symptoms seen in these patients, 40 we chose to include the MDQ as a more specific screener for bipolar spectrum disorders in our assessment. [41] [42] [43] The 10-item depression module from the PHQ was also selected, being a useful tool to recognize not only ongoing major depression but also subthreshold depressive disorder with symptoms within the past 2 weeks. 44, 45 The PSQ 46 is a well-validated tool that comprises 12 questions that inquire about psychotic symptoms in the preceding 12 months. This tool is most suitable for detecting currently active psychotic disorders. 47, 48 Preliminary testing in clinical populations found that the test performed exceptionally well, with a sensitivity of 97% and a specificity of 95%. 46 However, the scale has not been validated in homeless populations.
We used a common questionnaire, combining the questions of the PSQ, AUDIT, DAST-20, K10, MDQ, and PHQ, for a total of 70 questions. We also collected various demographic data, including age, sex, ethnicity, bed type, education, duration of homelessness, and information relating to mental health status and previous diagnoses or treatments for mental illness, gathered using questions taken from the most recent CCHS 1.2. 49
Data Collection
There are 2 distinct populations of clients that use the housing services provided at the DI:
1. transitional clients-people that access the DI services daily and have a designated shared room on the fourth or fifth floors of the DI, and are awaiting community placement; and 2. drop-in clients-people that use the DI less consistently, who sleep on mats allocated on a drop-in basis.
We attempted to sample, as representatively as possible, from the 2 populations of clients at the DI. Owing to the different ways these 2 populations access the DI services, we used 2 distinct recruitment strategies. People in the transitional group were recruited through overhead pages on their floors in the late evening. The surveys were conducted on their floors. Trained research assistants were present to coordinate the surveys and to administer them in an interview for those unable to complete it on their own (owing to visual impairments or literacy issues). Questionnaires took about 20 minutes to complete when self-administered and about 30 minutes when administered by the research assistants.
Drop-in patients were sampled more passively through recruitment posters that were placed throughout the common areas of the building. Research assistants were on site to provide participants with their questionnaires and obtain informed consent; they were given a chair in a private place to complete the questionnaire. One research assistant was responsible for administering the questionnaire to participants who were unable to do so themselves.
To participate in the study, participants had to be over 18 years of age; residents of the DI on at least a 50% basis; and free from impairment owing to alcohol or drug use at the time of the study.
Our study design was approved by the University of Calgary's Conjoint Health Research Ethics Board.
Data Analysis
After tabulation of demographic characteristics, the overall frequency of screen-positive status was calculated. The primary outcome in our study was generated by identifying the number of respondents who screened positive on at least one of the survey modules but who indicated that they had not received a prior psychiatric diagnosis or prior treatment for any mental illness.
Results
A total of 175 people were recruited, of whom 166 completed the questionnaires, yielding a response rate of 94.9%. The key demographic characteristics of the respondents are summarized in Table 1 . The trends observed are as expected from previously reported statistics from the DI. 25 Eighty-seven per cent of participants (n = 145) reported having understood all parts of the questionnaire without assistance. The screening results for the population are reported in Table 2 . An overwhelming majority of participants screened positive on at least 1 of the screening tools-only 12 participants (7.23%) screened negative on all of the screening instruments. Among the 154 people who screened positive on 1 or more scales, 100 reported no previous psychiatric diagnosis or treatment. Therefore, the proportion of people with undiagnosed and (or) untreated illness in the homeless population was estimated to be 60.2%.
Within the individual scales, the highest proportion of people who screened positive was observed for psychotic disorders on the PSQ at 66.3%, followed by nonspecific emotional disturbance by the K10 at 64.5%, and then SUDs on the DAST-20 and AUDIT at 51.2% and 48.2%, respectively. A smaller, but still very large, proportion screened positive for the affective disorder subsets of bipolar spectrum and depressive disorders as per the MDQ and PHQ, at 43.4% and 37.4%, respectively. Question 9 of the PHQ asks respondents how frequently they experience thoughts of suicide or self-harm, and was thus of particular interest for the screening project as an assessment of suicidality. About 32.5% of participants (n = 54) endorsed experiencing such thoughts at least several days within the last 2 weeks.
Given the unexpectedly high proportion of people who screened positive for the PSQ and the K10, we performed a sensitivity analysis by removing first the PSQ, and then both PSQ and K10 screening results, from our calculations of overall screen positivity and the prevalence estimate for undiagnosed psychiatric disorders in this population (Table  3) . By removing only the PSQ, the overall screen positivity was 83.1%, and on removing both the PSQ and the K10 it was 75.3%. As for the proportion of people appearing to have undiagnosed and (or) untreated mental illness, this was 54.2% after removing the PSQ, and 47.6% after removing both the PSQ and K10 screening results.
Discussion
The international literature indicates that mental illness poses a key health problem for people who are homeless and the community by adversely affecting quality of life, health status, and social outcomes, 12, 50, 51 and screening is one of several options for addressing this issue. It is probable that early intervention in psychiatric illness offers a better opportunity for changing its natural history than later intervention; for example, for preventing worsening neurocognitive and behavioural deficits, 52 and disruptive or dangerous behaviours that lead to conflict with the law, or suicide or homicide. 40 Overall, it would seem that a psychiatric screening program for the homeless population would satisfy 6 of the 10 Wilson and Jungner 53 criteria (Table 4 ). Notable challenges would include the lack of consensus on screening methods, and evidence on the cost-effectiveness of screening, as well as the difficulty of implementing screening as a continuing process for a nondomiciled group, and most importantly, the availability of diagnostic and treatment facilities.
Our study has provided preliminary evidence regarding the feasibility of a combined questionnaire-based tool as a psychiatric screening test in the homeless population. Given that less than 13% of the participants required assistance in understanding any of the questions used in our study, it would appear that these tools are sufficiently comprehensible for clinical use in this population. As the study did not employ a gold standard reference, such as the SCID, 54 no further quantitative comments can be made about the validity of the screening tools in this population, although each of the individual components have been previously validated in other populations. The screening questionnaires used for our study are inexpensive, and their implementation in shelters, drop-in centres, and other custodial institutions would not require any special facilities. The primary investment would be the substantial person-time required to administer these questionnaires, and, as mental health treatment programs for the homeless are already understaffed, the question of whether the frequency of undiagnosed illness warrants the allocation of such resources to a screening program is especially relevant.
Given that the goal of screening is generally to identify a higher risk group within a larger population, which would then receive a detailed clinical assessment, our results suggest that such a classification using our particular instrument would be problematic owing to the high screenpositive rates. Indeed, the most striking result of our study was the extremely high prevalence of psychiatric symptoms in this population. The prevalence of suicidal or self-harm ideation within the last 2 weeks alone was 32.5%, once again suggesting high distress as a result of psychopathology. This is in keeping with previous data suggesting high suicidal ideation in the homeless population. 55, 56 The overall proportion of people who screened positive in our study far outweighed previously published national or international estimates of psychiatric disease prevalence in the homeless population, which have typically been in the maximal range of 50% to 70%. 4, 7, 11, 57 One study 9 that did have similar findings, using the diagnostic Schedule for Clinical Assessment in Neuropsychiatry, reported a prevalence of SUD of 82%, and occurrence of mental illness in almost the entire sample of 83 people who were homeless. Although our study focused on more recent symptoms (within the last year), it is worth noting that a 1999 study 58 in Munich found a lifetime prevalence of any Axis I disorder of 93.2% using the SCID. Considering that our study used screening tools and not diagnostic assessments, this finding suggests that the homeless population at the very least experiences far greater psychopathological symptoms and (or) distressif not frankly diagnosable disease-than expected in the general population or from diagnostic estimates in the homeless population of the industrialized world.
As for the screening results on the individual scales, with the exception of the K10 and the PSQ, each fell within or only slightly exceeded the upper limit of previously reported prevalence estimates in this population. Screen positivity for alcohol and drug use disorders was slightly below the respective upper limits of 58.5% and 54.2% estimated in a recent meta-analysis. 57 Similarly, screen positivity for major depressive and bipolar spectrum disorders fell around the upper limit of about 40% for affective disorder estimated in that paper. 57 The screen positivity for anxiety and emotional disturbance on the K10, however, substantially exceeded these estimates, at 64.5%. It is conceivable that in electing to go 3 points below the typical cut-off to optimize sensitivity and specificity, we may have, in fact, excessively compromised specificity. However, given that prior estimates of anxiety disorders in people who were homeless have fallen around 20% 59 and the upper estimates for affective disorders fall around 40%, 8, 60 it is also conceivable that in screening for symptoms of both affective and anxiety disorders, we have captured a greater proportion of people than expected by screens for either type of disorder alone. In retrospect, the inclusion of the K10 in the screening instrument is debatable given that high psychological distress is to be expected in this population, 5, 61 and that such distress does not necessarily constitute a substantial mental health problem. However, distress has been reported to be most pervasive and persistent among people with serious mental illness, 62 and even if these high levels of distress are not indicative of mental disorders, they highlight important aspects of mental health in this population.
An astounding proportion of people screened positive for psychosis using the PSQ-66.3%, far above a previous estimate of less than 10% in the homeless population in Toronto, 63 and exceeding the upper limit of 42.3% estimated in the recent meta-analysis. 57 The exceedingly high screen positivity on the PSQ suggests that it is likely impractical for clinical use in this population. One possible explanation for the high screen positivity on the PSQand on the K10, and generally in our study-is the known comorbidity of SUD and psychotic, anxiety, and affective disorders, given that each of these disturbances are long known to be capable of arising from or being exacerbated by SUD. 64 The longitudinal British National Psychiatric Morbidity Survey, which used the PSQ, 65 found that factors independently associated with screening positive included diminished social support, adverse life events, smoking, and a harmful pattern of alcohol consumption-all of which are known to be common in the homeless population. [66] [67] [68] [69] [70] Further, despite impressive sensitivity and specificity as per its initial validation, 46 there is likely a major discordance between screening positive on the PSQ and actually meeting diagnostic criteria for a psychotic disorder. For instance, a large study 71 of the prevalence of hallucinations using the PSQ as a screening tool found that only 25% of people who screened positive met the criteria for psychosis based on the gold standard of the Present State Examination. In contrast, the aforementioned studies with lower prevalence estimates used standard diagnostic instruments. Similarly, in a recent systematic review of 33 studies of the prevalence of schizophrenia in the homeless population, with estimates ranging from 2% to 45%, the 10 methodologically superior studies, with a weighted average prevalence of 11%, all used standardized diagnostic instruments, such as the SCID, the Schedule for Clinical Assessment in Neuropsychiatry, Diagnostic Interview Schedule, and the Composite International Diagnostic Interview. 72 Nevertheless, the high prevalence of PSQ positivity highlight, the considerable burden of psychiatric symptoms in this population.
Given the concerns with the PSQ and K10 screening results, a sensitivity analysis was performed by sequentially removing these results from the original screening results. As expected, the proportion of both overall people who screened positive and apparently undiagnosed or untreated people who screened positive decreased significantly with the exclusion of these items. However, the proportions remained considerably higher than prior estimates in homeless populations, although the new overall screen positivity of 75.3% and untreated and (or) undiagnosed proportion of 54.2% reflected the findings of a 2001 Canadian study 73 in which 72% of people using resources for the homeless reported experiencing serious mental disorders within the past year, while 56% denied receiving any mental health services in that period.
Our results raise the question of why such a high proportion of screen-positive people reported having received no previous diagnosis or treatment. Given that our study relied on correct recall and honest disclosure by the participants, there exists the possibility that some participants suffering from mental illness may not remember their prior diagnoses or treatment history correctly, while others may deliberately avoid disclosing this history for fear of being labelled mentally ill or being sent back to a treatment facility. This issue of social desirability and recall bias affecting self-reported psychiatric history was highlighted by a recent Canadian study, 74 which found that close to 75% of people documented as having used mental health services in the Régie de l'assurance maladie du Québec did not report this in the CCHS 1.2. Previous studies have also highlighted both the difficulty of recruiting physicians to work with this easily stigmatized population 6, 75, 76 and the reluctance of patients who are homeless to accept psychiatric care, with challenges to treatability including the patients' difficulties keeping appointments, their limited financial or psychological resources to comply with treatment, and their competing priorities in daily life. 13, 20, 77 Ultimately, the successful delivery of psychiatric services to the homeless will rely on their adaptation to the unique social environment of this population. Recently, custodial centres for the homeless have begun successfully recruiting psychiatrists to cover their clients on a part-time basis right in their living area. 78 There have been several interventional studies confirming the effectiveness of the assertive community treatment model for people with severe mental illness among the homeless, which involves a team of psychiatrists, nurses, and social workers who follow a small caseload of clients who are homeless in the community, providing high-intensity treatment and case management. 23, 79, 80 Our study had several important limitations. Many familiar with services offered to the homeless in Calgary would claim that the DI population is not an accurate representation of Calgary's homeless as this facility serves as the safety net for many who are unwilling or unable to comply with strict rules and regulations imposed by other institutions. Further, our study was conducted in late March and April, outside of the coldest winter months when shelter use among people who are homeless may be expected to peak, owing to highly inclement weather. 81 With the alleviation of harsh winter conditions, segments of the homeless population may have returned to being rough sleepers, or found independent living arrangements. 82 If the people remaining at the DI were more likely to have psychiatric symptoms, then the prevalence of elevated symptoms in the DI may have increased as a result. In this regard, it is conceivable that a significant proportion of people who are homeless, who either remained on the streets or found alternative accommodation during this time, were not adequately captured by the study sample, and that the results should not be generalized beyond the DI residents to the homeless population in general. As well, for reasons of personnel safety and usable data, none of the participants were overtly intoxicated. In addition, as our study did not employ a gold standard reference such as the SCID, 54 no further quantitative comments can be made about the validity of the screening tools in this population, although each of the individual components have been previously validated. 
Conclusions
Our results suggest that there is an overwhelmingly high prevalence of undiagnosed and (or) untreated psychiatric illness in the local homeless population, arguing against screening as a practical option of selecting particular people for further assessment. The high screen positivity in our study and the evident psychological distress further indicate the immense burden of mental illness in this population.
